
                         
 
 

March 17, 2021 

 

Office of Radiation and Indoor Air 

Indoor Environments Division 

U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, NW 

Washington, DC 20460 

 

Submitted Electronically to:  Indoor_airPLUS@epa.gov  

 
RE: Draft Indoor airPLUS Version 2 

 

The American Chemistry Council’s Center for the Polyurethanes Industry Spray Foam Coalition1 and the 

Spray Polyurethane Foam Alliance2 (collectively, the spray foam industry) appreciate the opportunity to 

provide comment on the U.S. Environmental Protection Agency’s (EPA)  Draft Indoor airPLUS Version 
2. Constructing conditioned crawlspaces with air impermeable insulation materials like spray 

polyurethane foam (spray foam) insulation can help improve the energy efficiency of new and existing 

homes. Accordingly, we are recommending changes to Section 3. Pest Barriers, below.  

 

Background: 

Builders can implement strategies to reduce risk of termite infestations, but full prevention is not feasible. 
EPA should focus on termite strategies that increase the opportunity to visually identify termite 

infestation before significant damage occurs. The spray foam industry is striving to take a truly pro-active 

and “integrated” pest management approach which recognizes in heavy termite infestation probability 

areas that no one measure is sufficient. We believe EPA must consider an approach that implements 

multiple measures to avoid and mitigate serious termite infestations and this could be encouraged by the 
Indoor airPLUS update. 

 

The use of spray foam, and other high-performance insulation products, on the framing foundation 

interface (FFI) can positively impact energy efficiency, structural resilience, and moisture control. 

Despite concerns that multi-purpose, energy efficient products cannot work with traditional pest control 
methods, the spray foam industry believes that consumers can be protected by both. Traditional visual 

inspection of the FFI is a practical solution in existing homes, but solely relying on visual inspections 

when better integrated solutions exist leaves consumers vulnerable to uncontrolled termite infestations 

potentially jeopardizing the single most important purchase of their life—their home. The spray foam 

industry has developed an alternative solution for termite controls in the FFI that leverages termite 

 
1 The Spray Foam Coalition (SFC) champions the use of spray polyurethane foam in North America by promoting 
its energy efficiency, performance, economic benefits, and contributions to sustainability. The SFC provides a forum 

to conduct research, to advocate for science-based public policy, excellence in safety, stewardship, training, and to 
advance technical knowledge. 
2 Founded in 1987, the Spray Polyurethane Foam Alliance (SPFA) is the voice, and educational and technical 
resource for the spray polyurethane foam industry. The Alliance is a 501(c)(6) trade association comprised of 

contractors, manufacturers, and distributors of polyurethane foam, related equipment, and protective coatings, 
inspections, surface preparations, and other services. SPFA supports the best practices and the growth of the industry 
through a number of core initiatives, including educational programs and events; a Professional Certification 

Program; technical services and publications; federal and state advocacy; and networking opportunities. 
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barriers, preservative-treated lumber, and limited/targeted use of termiticide to protect indoor air quality 

and provide the earliest possible warnings of termite infestations such that measures can be implemented 
to prevent severe infestations.  

 

Sealing a crawlspace with air impermeable insulation, such as spray foam, improves the overall energy 

performance, comfort, and air quality of a house. Sealing the crawlspace effectively controls air leakage – 

the natural process of by which moisture laden air is drawn through leakage paths like the FFI and exiting 
through other gaps and openings. The U.S. Department of Energy estimates that 56% of the energy used 

in a home goes to heating and cooling3, however, as much as 40% of a building’s HVAC energy is lost 

due to uncontrolled air leakage.4 Stopping air leakage, with products like spray foam, effectively reduces 

the loss of conditioned air. Fully air sealing the thermal envelope and leveraging controlled ventilation of 

a home can save homeowners up to 30% from their HVAC energy bill per year.5 

 
In addition to energy savings, reducing air infiltration at the FFI is important for moisture control, 

especially in hot-humid climates. Stack-effect, wind, and unbalanced ventilation drive air leakage. Humid 

air can condense on interstitial surfaces such as framing and sheathing materials resulting in mold, 

mildew, and rot. These conditions create uncomfortable living environments, lead to poor indoor air 

quality, are ideal for termites (and other wood-destroying organisms) and can lead to structural 
deterioration. Homeowners must have a variety of tools, including spray foam, available to protect their 

homes and promote healthy indoor air.   

 

The spray foam industry believes the application of spray foam is both desirable and feasible at the FFI 

and proper construction methods can enhance visual inspections of the key areas and greatly increase 
their effectiveness. The spray foam industry has developed a design solution that allows for visual 

inspection for termites at the FFI, while allowing homeowners to seal the FFI to protect against moisture 

damage and lower their energy usage. This solution balances energy efficiency with the needs of pest 

management professions, while protecting consumers from termites, air leakage, and moisture intrusion, 

leading to a better indoor environment. 

 
EPA’s current provisions imply use of removable batt insulation in the FFI. This is problematic for 

several reasons:   1) pest management professionals (PMPs) are not trained insulation installers. It is 

unlikely that the batt insulation will be properly reinstalled after each annual termite inspection and it is 

likely that it will become damaged (i.e. the removal insulation can become compressed, distorted, or 

separated during each removal and replacement cycle and as batts are manipulated the potential increases 
they can simply drop out of the joist cavity) 2) many hidden pathways still exist in wall and floor 

assemblies allowing termite infestations to proceed unless proper control measures are installed at the 

time of construction, and 3) batt insulation alone does not provide moisture protection or air sealing. 

 

Furthermore, insulation inspections take place on an infrequent basis. Homeowners rarely enter their 
crawlspaces and it is unlikely they will ensure the batt insulation is properly re-installed after each 

removal and is functioning properly.  

 

A key requirement of the EPA program in regions with heavy termite infestation probability should be the 

installation of a sealed termite shield or barrier that extends through all layers of the foundation wall at a 

location that is at least 6” above grade and below the lowest location of untreated wood framing.  
 

 
3 https://www.energy.gov/energysaver/heat-and-cool 
4 https://www.energystar.gov/ia/home_improvement/home_sealing/AirSealingFS_2005.pdf  
5 https://www.energy.gov/eere/why-energy-efficiency-upgrades  
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This measure will help minimize or eliminate the hidden pathways through which termites evade 

detection. This should be a key starting point to help ensure termite attack is detected at an early stage—
the barrier helps force termites out of hidden pathways to become visible at an early stage. It also helps 

minimize the need for chemical re-treatment to control termites because infestations can be pinpointed at 

an earlier stage. However, it is best used in combination with targeted approved chemical soil treatments 

or bait systems as commonly required to secure a home mortgage. 

 
For regions with heavy termite infestation probability, we believe that an integrated approach, combining 

the benefits of termite shields or barriers with other measures, should be a minimum requirement for EPA 

airPLUS homes.  

 

Accordingly, the spray foam industry submits the following suggested changes to Section 3.  Pest Barriers 

of the draft revision: 
 

• In areas classified as “Very Heavy” termite infestation probability (as identified by 2018 IRC 

Figure R301.2[7]) i.e., Alabama, Florida, Georgia, Louisiana, Mississippi, South Carolina, and 

parts of California and Texas: 

o Exterior Side of Foundation 
▪ Foam plastic insulation shall not be installed on the exterior face of below-grade 

foundation walls or under slabs. 

▪ Foam plastic insulation installed on the exterior of above-grade foundation walls 

shall be covered with moisture-resistant, pest-proof material (e.g., fiber cement 

board or galvanized insect screen at the bottom-edge of openings) and shall be 
kept a minimum of 6 in. above the final grade and landscape bedding materials.  

o Interior Side of Foundation 

▪ A termite barrier shall be installed that extends beyond both sides through all 

assembly layers at the top of the foundation wall. 

▪ If untreated lumber is used in the sill and header, removable insulation shall be 

provided such that this lumber can be regularly inspected. 

• Foam plastic insulation applied to the interior side of conditioned 

crawlspace walls shall be kept a minimum of 3 in. below the sill plate.  

▪ If preservative treated lumber or lumber treated with termiticide is used in the sill 

and header, foam plastic insulation can be used to insulate and air seal the 

framing foundation interface. 

• Foam plastic insulation applied to the interior side of a conditioned 

crawlspace walls shall be applied to the bottom of the termite shield. 

• Foam plastic insulation shall be applied to the band joist. 

• The front face of the sill shall be left exposed. 

Advisory: Implement bi-annual inspections for termite shelter tubes. The above termite shield/barrier is 

intended for use in addition to other conventional termite control methods (e.g., soil treatment) as a means 

to interrupt hidden pathways and improve visual detection of termite shelter tubes for all foundation and 

insulation configurations. This dual practice provides enhanced protection in areas subject to “very 

heavy” termite infestation probability. 
 

Figure 1 shows what a conditioned basement or crawlspace would look like using the default requirement 

for regions with heavy termite infestation probability (showing use of spray foam because of its air 

sealing and moisture control properties, but the same termite control details would apply for any 

insulation strategy and air sealing strategy).   
 



Figure 1:  Spray foam installed in a conditioned crawlspaces 

 
 
The spray foam industry believes that this termite-resistant foundation construction practice (including 

integrated use of a termite shield, treated lumber, and use of soil chemical treatment or bait system) is the 

minimum acceptable practice necessary to protect against termites in regions with very heavy termite 

infestation probability. Termites have posed significant problems for homes with or without foundation 

insulation and, even without foundation insulation present, inspections for termites have been found to be 

only 33% effective because hidden pathways exist in essentially all foundation constructions. However, 
we do include recognition of a commonly accepted practice for cases, such as existing construction, 

where it may not be practical to retrofit a termite shield or treat existing lumber. This practice is not 

considered as effective as the proposed integrated solution and is needed only because older homes 

typically have not included termite shields. 

 
Consumer Protection: 

Homes are generally the most valuable assets a person can own. Ensuring homes are protected is one of 

the major responsibilities of the building and construction sector. Building homes that are durable, 

comfortable, and energy-efficient is important. Using principles of building science, achieving these goals 

requires a complicated balance of several attributes.  In the context of sealing the framing foundation 
interface, there are three key protections:   1) structural features of the home, 2) energy performance, and 

3) indoor air quality and occupant comfort.  

 

In terms of consumer protection, the reduction of costly damage from subterranean termites is obviously 

important. However, preventing moisture damage, while meeting more stringent energy performance, and 

indoor air quality, is at least equally important. Achieving both creates residential housing stock that is 
energy efficient and resilient—two factors that contribute to sustainable housing. 

 

Energy Efficiency and Crawlspaces: 

Insulation and air barriers protect consumers by saving on energy usage and controlling the flow of 

moisture laden air, promoting the durability of the building. High performance insulation products, like 



spray foam, allow consumers to insulate and air seal their homes with minimal need for additional 

measures. According to 2009 data from the EIA,  the average annual energy cost is $2,067 for Georgia 
homes, where 41% of this energy is used for heating and cooling using mostly electricity and natural gas. 

This includes mostly existing homes with a HERS score of about 140. Estimated energy costs for a new 

home built to the 2006 IECC standard (HERS/ERI of 100) will be about $1,476, and an energy-efficient 

home built to the 2018 IECC standard with a HERS/ERI of 60 will have annual energy costs of $885. The 

net annual savings from an energy-efficient new home to a home built to 2018 IECC standards is about 
$5916.  Using spray foam, homes can often exceed the prescriptive air tightness requirements and 

homeowners often see additional savings.  

 

Most energy efficient homes require improved enclosures, using increased levels of high-performance 

insulation and fenestration coupled with reduced air leakage on the order of 1.0-1.5 ACH50, up to 5 times 

lower than that required by the current model energy code. Improved enclosures can account for a 
significant reduction in HVAC energy costs and are a key component of energy-efficient homes.   

Two of the most critical areas for air sealing a home are at the ceiling or roof assembly of the top floor 

and where the framing meets the foundation. This is because of air leakage which occurs in all buildings 

regardless of climate, location or orientation.  Minimizing air leakage is critically important to controlling 

comfort, energy efficiency, moisture control, noise, dust and many other problems. Sealing the FFI with 
spray foam, as well as the ceiling and roof penetrations, effectively minimizes air leakage and can 

significantly reduce energy usage. 

 

Additionally, stringent codes and above-code programs are critical to ensuring that new homes not only 

save energy but also reduce use of non-renewable fossil fuels and minimize carbon impact on the 
environment.  Current energy codes require energy efficient enclosures that are well insulated and 

properly sealed against unwanted air leakage. A carefully designed strategy of insulation and air sealing 

coupled with pest control can help achieve these important objectives. 

 

Termite Damage and Prevention: 

Homeowners want to ensure that their largest single investment will not be destroyed by wood-destroying 
organisms such as subterranean termites. The annual cost for termite damage repair in the US is 

approximately $1B7 to $5B8 and the average repair cost per house is $6009 to $3,0002, according to 

various pest management contractors in Georgia. 

 

Termite damage can range from aesthetic damage to walls, carpeting or furniture, up to structural damage 
to wall, floor, roof, and ceiling assemblies.  While structural damage can be detected before collapse of 

the building, repairs will often be significant. Structural repair costs from termite damage are typically not 

covered by homeowner’s insurance policies.   

 

Home buyers typically require termite inspections to obtain mortgage financing. There are three major 
factors that PMPs use to protect homeowners:  Inspection, Preventive Treatment, and Passive or Reactive 

Treatment:  

 

• Inspections for subterranean termite infestation start with an inspection of the foundation walls 

for mud tubes and entry points and the onset of termite damage to the sill plate (the foundation-
framing interface). Some PMPs augment visual inspection with other non-visual inspections that 

 
6 https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/ga.pdf 
7 https://secure.caes.uga.edu/extension/publications/files/pdf/B%201241_5.PDF UGA Extension report 2017 
(Forschler) 
8 https://www.orkin.com/termites/facts/statistics 
9 https://www.bredapest.com/news/the-cost-of-repairing-termite-damage-ga 
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https://secure.caes.uga.edu/extension/publications/files/pdf/B%201241_5.PDF
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https://www.bredapest.com/news/the-cost-of-repairing-termite-damage-ga


include infrared cameras to search for heat generated by active termites, motion 

detection/acoustic emission to audibly detect termite activity and moisture meters to search for 
construction materials with high moisture content conducive to termite activity. A recent study by 

the University of Georgia demonstrated that motion detection/acoustic emission devices 

effectively detected termite activity.10 

• Preventive treatment for subterranean termites typically uses regular application of termiticide 

into the soil adjacent to the foundation and/or application of termiticide into the foundation wall 
or on the wood in contact with the foundation. Termiticides kill termites on contact, including 

foraging termites and termites living inside the underground colony.  Termiticide treatments need 

to be regularly refreshed to assure efficacy. 

• Passive or Reactive treatment for subterranean termites uses bait stations installed in the ground 

around the perimeter of the foundation. These bait stations contain termiticide-treated food 

sources which are carried back to the underground colony by foraging termites.   
 

Some PMPs use a preventive approach that relies heavily on regular application of termiticide adjacent to 

or inside the foundation. These PMPs inject termiticide into the ground or foundation every few years. 

The efficacy of this generally more costly approach is high and is less reliant on regular visual 

inspections.   
 

Other PMPs use a passive or reactive approach that relies on more frequent and thorough visual 

inspections performed every 6 to 12 months. If a termite infestation is detected, they then treat the home 

with less costly installation of bait stations and, in some cases, with termiticide treatment.  

 
Limitations on Visual Termite Inspections: 

The utility of visual inspections, without the use of termite barriers, is limited. A 2002 study by Cookson 

and Trajstam found11: 

 

• Visual inspection is only 33% effective in preventing termite damage. Relying on visual 
inspection, even without the presence of foam sheathing, was found to be largely an ineffective 

means (67% of the time) of addressing termite infestation and damage issues.  

• Chemical treatment is 96% effective in preventing termite infestation and damage.  

• There should be an emphasis on treatment and protective practices, such as termite shields, for 

improving inspection success while also mitigating vulnerability to termite infestation.  

 
According to the Termite Control Services:  Information for the Georgia Property Owner by Dr. Brian 

Forschler: 

 

 Since much of the wood in a structure is hidden from view, visual inspections for subterranean 

 termites are cursory at best. Many construction types provide only a limited view of the 

 multitude of areas termites might use to gain entry into a structure. 

These three factors should all be part of consumer protection. Relying on inspections and post-infestation 

treatment limits the effectiveness of termite prevention. 

 
Termite Barriers Improve Visual Inspections: 

Termite barriers are essentially pieces of metal flashing or membranes that are installed between layers of 

the foundation. Their purpose is to prevent direct termite access to wood within the structure. The metal 

 
10http://agr.georgia.gov/Data/Sites/1/media/ag_plantindustry/structural_pest_control/structural_pest_control_commi
ssion/files/Spray-Polyurethane-Foam-Termite-Detection-Demo-Project.pdf  
11 Termite Survey and Hazard Mapping. Cookson and Trajstam. 2002. 

https://secure.caes.uga.edu/extension/publications/files/pdf/B%201241_6.PDF
http://agr.georgia.gov/Data/Sites/1/media/ag_plantindustry/structural_pest_control/structural_pest_control_commission/files/Spray-Polyurethane-Foam-Termite-Detection-Demo-Project.pdf
http://agr.georgia.gov/Data/Sites/1/media/ag_plantindustry/structural_pest_control/structural_pest_control_commission/files/Spray-Polyurethane-Foam-Termite-Detection-Demo-Project.pdf
https://weeks.com.au/wp-content/uploads/2017/05/Termite-Incidence-Survey-Termite-Hazard-Map.pdf


layer forces the termites out of hidden pathways, forcing them around the barrier and into an area for 

visual inspections. Termite barriers are a tool for increasing opportunities for visual inspection, they are 
not meant to completely mitigate termite risk. Properly installed termite shields are one of the most 

effective control measures because they make it much easier to detect termite infestations by forcing any 

invading termites to build mud shelter tubes around the termite shield where they are easier to detect 

during routine inspections. This results in more timely and effective treatment.  

 
Figure 2 shows how termites might enter a condition crawlspace and how termite shields increase the 

opportunity to visual identify a termite infestation in the interior and exterior of a home.   

 

Figure 2:  Termite Pathways with Barrier 

 
 

Figure 3:  Termite Pathways without Barrier 

 

Moisture Damage and Prevention: 
Properly insulated and sealed homes with controlled ventilation not only save energy, but dramatically 

reduce the infiltration of hot, humid air during summer months.  Infiltration of hot-humid air at the 

foundation can condense on wood framing, providing idea conditions for a range of wood-destroying 

organisms, such as: (1) potentially toxic mold and mildew that negatively impact indoor air quality and 

occupant health, and (2) added moisture to structural wood framing that actually attract subterranean 

termites and reduce building durability.  
 

Air impermeable insulations, like closed-cell spray foam (ccSPF) or rigid foam board, retard the flow of 

vapor. At 1.5” ccSPF has an R-Value of 10 and is listed as a Class II vapor retarder. In a basement or 

crawlspace wall or band joist, this is a huge advantage in the winter. A relative humidity of 25% at 70 

degrees results in a dew point of 35 degrees. The warmer air is, the more moisture air can hold.   
 

In winter, condensation will occur on cold surfaces. Keeping surfaces temperature above the dew point 

prevents condensation. When ccSPF is applied to a band joist, the condensing surface is no longer the 

wood. It is now the interior surface of the ccSPF. Water vapor cannot permeate through ccSPF easily.  In 

a conditioned crawlspace or basement, the interior temperature and all interior surface temperatures will 
be greater than 30 degrees above the interior dew point eliminating condensation potential.    

 

 



Conclusion: 

The spray foam industry believes implementing these changes to EPA’s Indoor airPLUS program will 
protect consumers, decrease homeowner risk associated with termites, improve indoor air quality while 

balancing the energy savings of foam plastic insulations. By encouraging homeowners and builders to 

thoughtfully plan and design buildings that will be durable and resilient, housing stock will be improved 

and important investments will be protected. 

 
If you have any questions, please contact Stephen Wieroniey at 202-249-6617 or 

stephen_wieroniey@americanchemistry.com or Rick Duncan at 703-222-4269 or 

rickduncan@sprayfoam.org. 

 

Sincerely, 

    

 
Stephen Wieroniey 

Director 

Spray Foam Coalition 

 

 
Rick Duncan 
Executive Director 

Spray Polyurethane Foam Alliance 

 

 

mailto:stephen_wieroniey@americanchemistry.com
mailto:rickduncan@sprayfoam.org

